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AMENDED CLAIMS 

[Received by the International Bureau on 22 July 2004 (22.07.2004): 
original claims 1-79 unchanged ; claims 80-140 added (10 pages)] 

means for increasing tbe outside dianiBter of ihe adjustable expansion cone assexDbly by displadng the 
actuator and ibe adjustable expatision cone assecmbly relative to the ea^kendable tabular 
member in a second direction opposite to the first direction. 

78. The apparatus of claim 77, wherein the means for displacing ihe actuator of the appazatu& in the first 
direction conqnises: 

means for in^pacUng the actuates. 

79. The ajyparatas of cbim 77, wherein the means for dispbcing the actuator and the ad}ustable expansion 
cone assembly relative to the expandable tubular member in the first direction comprises: 

means for impactiug the actoaior. 

80. A mediod of radially e^qianding and plasticaUy deforming a tubulBr member, con^nising; 

ladiaUy esqsanding at least a portion of the tidnilar member by increasing an operating pressure of a volume of a 

fluidic material contained by at least a portion of the tubular member; and 
radially eTcpanding and plastically deforming at least a portion of fiie tabular member by displacing an e?q)aDsian 

device within die tubular member. 

8 1 . The method of claim 80, ^x^lterain the volume con^ynses an ftit^wiiof volume. 

82. The method of claim 80, wherein the e3q»nsion device is controlkbly adjustable &om a first outside 
diameter to a second outside diameter. 

S3. An apparatus for radially csqmnding a tubular member, conqprising: 
a tubular si^port men^ber; 

an adjustable expansion device movably coupled to the mbular support member; and 
TOftans for adjusting the adjustable C3^ansion device. 

84. The apparatus of claim 83, whercia the means for adjusting the adjustable expansicm device conqnises: 
fiictional means for adjusting the adjustable es^ansion device. 

85. The apparatus of claim 83, wherein the means for adjusting the adjustable escpansion device comprises: 
resilient means for adjusting the adjustable e)q)ansion device. 

86. An adjustable expansion device, coit^aising: 
a tubular support member; 

an adjustable expansion device movably coupled to the tabular support meniber, con^rising: 
a plurality of expansion segments; and 

means for guiding the oqpansion segments on the tubular si:qipon member; and 
means for adjusting the adjustable expansion device. 



79 

AMENDED SHEET (ARTICLE 19) 



wo 20U3/023178 



PCT/US2OO2/02564)8 



87. The adjustable expansion device of claim 86, wherein the adjustable ejqnnsion device further 
coonptises: 

means for inteiiodcing iSbs expansion segments. 

S8. The adjustable expansion device of claim 86, wherein the means for adjusting the adjustable expausion 
device coixquises: 

lesilient means for sopportmg the expansion segments. 

89. The ai^QSiable c^^ansion device of claim 86, wherein die expansion segments include first and sceond 
interleaved groins of expaosioD segments. 

90. The adjustable expansion device of claim 89, wherein the means for adjusting the acijustabk; expansion 
device comprises: 

means for displacing die first aztd second interleaved groups of expansion segments in opposite 
directions. 

91. A medjod of opetadng an adjustable expansion deWce con^iising a plumlity of cxpaosion segments, 
compzisiz^ 

guiding the e:cpBnsion segments on a tapered body; and 

controSably displadug the expansion segments along the tapered body. 

92. The method of claim 91, further comptising: 

icsilieutly guiding the e3q>ansion segments on the tapered body. 

93 . The method of claim 91, fotther comprising: 
interlocking die expansion segments. 

94. The method of claim 91, iur^er comprising: 

dividing the expansion segments into first and second groups of ei^ansion segments; and 
interleaving die first and second gronps of expansion segments. 

95. The method of claim 94, fbrtiicr comprising: 

overl^ping the first and second gronps of esqiansion segments. 

96. The method of claim 94, wherein controllably displacing the expansion segments along the tapered 
body comprisca: 

dbplacing the first and second interieaved groins of expansion segments in opposite directions. 



80 

AMENDED SHEET (ARTICLE 19) 



wo 2003/023178 



PCT/US2002/025608 



97. A method of operating an adjustable ejcpansioa device conpdfimg a phitality of expansion segments, 
cornpiising: 

guiding the expansion segments on a znuld-sided tapered body; 
interlocking the epcpansion segnxents; and 

controUably displacing the e^^ansion segments along the tapeied body. 

98. A me^od of operating an acjjustable expansion device compiisiDg a plurality of expansion segments, 
comprising: 

lesiliently guiding the cs^ansion segments on a multi-sided tapeied body; 

guiding eacb of the expansion segments on opposite sides in tiie cxtcumferential diiection; 

intedocking the esqpansion segments; and 

contzollably displacing die esqsansion segments along ihe tapered body. 

99. A method of operating an adjustable expansion device coioprising a phnality of ocpansion segments, 
comprising! 

dividing the expansion segments into first and second groups of expansion segments; 

inierleaving the first and second groins of expansion segments; 

overlapping the fiist and second gfO\xps of e^ansion segments; 

resilicntly guiding the c:iq>aosion segments on a multi-sided tapered body; 

guiding each of the expansion segments on opposite sides in the dccumferential direction; and 

controUably displacing the expansion segments alimg ihe tapeied body. 

100. A method of operating on a^uslable expansion device cofxq^Dsing a plurality of esqpansion segments, 
canonising: 

dividing the expansion segments into first and second groups of expansion segments; 
interleaving die first and aecond groups of expzmsion segments; 
guiding the expansion segments on a multi-sided tapered bo^ and 

controDably di^lacmg the expansion segments along the tapefed body while also relatively displacing 
fhs first and second groi^ of expansion segments in opposite directions. 

lOL A method of plastically deforming and radially expanding an expandable tubular meniber using an 
^axatus con^nsmg a tubular support member, an adjustable esqpansion device movably coiqslcd to die tubular 
stq^rt member, and an actuator movably coiqikd to the tubular support member for adjusting the acQustable 
expansion device, comprising: 

coiipling a first end of the expandable tubular meniber to a tubnlar stnictnre; 

locldng the actuator to the tubular support member of the apparatus; 

inserting the apparatus into the fust cod of the expandable cubular member; 

moving the actuator and the adjustable csqiansion device of the {^paratus ouz of the second end of the 

expandable tubular member; 
rcinserdng tlie actuator of fhe apparatus mto tiie second end of the expandable tubular member^ 
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onlockiiig flic aetaator fiom the tubular snppoit member of the appazams; 

rotating &e actuator relative lo the tubular support member of die apparatus; and 

increasing the outside diameter of the adjustable e7q>ansion device by moving the tubular suf^ort 

member relative to the actoaior, tiie adjustable expansion device, and the expandable tubular 

member^ and 

plastically defoinmig and ladially expanding the expandable tabular member by moving tibe adjustable 
e7q>ansioo^evice tiirough the expandable tobnlar member. 

102. The method of claim 101, wherein the tubular support member includes one or more higs; wheiein the 
actuator includes one or more coiresponding retaixnng slots; and wherein loddng con^hses positioning the lugs 
into the cmresponding retaining slots. 

1 03 . The method of claim 1 01 , wherein the tubular support member includes one or more lugs; wherein the 
actuator includes one or more coixcsponding retaining slots; and wherein ttaloddng comprises posidonisg the 
lugs out of engagement with conesponding retaining slots, 

104. The method of claim 101, wherein moving the tubular snppoit member relative to the actuator, &e 
adjustable expansion device, and die e^qiandabie tubular member conqnises: 

d»e actuator fiictionally engagit^ tibe expandable tabular member. 

105. The method of claim 101, wherein moving the adjustable ej^ntDsion device through tiie expandable 
mbular member comprises: 

pulling die adjustable expansion device Ifarough the es^andable tabular member. 

1 06. The method of claim 1 01 , ftober con^ising: 

fluidicly sealing the intei&ce between the tobular support member of the apparatus and Oie expandable 
tubular memba; 

wherein moving the adjustable expansion device through the expaondable tubular member comprises: 
injecting a pressurized ffaiid into ftna tabular support member. 

1 07* A method of plastically deforming and radially e^qianding an expandable tubular member using an 
apparatus conjprising a tubular support member, an adjustable expansion device movably coupled to tiic tabular 
si:pport member, and an actuator movably coupled to the tubular support menter for adjusting the adjustable 
expansion device, comprising: 

coupling a first end of the expandable mbular member to a tubular structure; 

iuserting the apparatus into the first end of the expandable tubular member in a first direction; 

displacing the actuator of the apparatus m a second direction opposite to die first directkm; 

applying a resilient biasing fome to the adjustable expansion device in the second direcxion; 

moving the acmator and the acgustable expansion device of the c^jpamtus out of ^e second end of the 
expandable tubular member; 
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reinsfirting the actnator of the apparatus into the second end of flie ejq)andable tubular meiid)er in the 
second direction; 

increasing the outside diameter of the adpuslable esqsansion device by displacing the actuator and the 
adjasiable esipansion device relative to the expandable tabular njember in the first dizection; 
and 

plastically dclomung and radially expanding the e;qpandablc tubular member by movu^ the adjustable 
expansion device HiiDugli the expandable tubular member in the second direction. 

ICS. The method of claim 1 07, wherein displacing the actuatcvr of the apparatus in the second direction 

impacting ibs actuator yvUh. the fist end of Ifae expandable tabular member. 

109. The metibod of claim 107, herein displacing die actuator and file adjustable e:q)aQ5ioD device relative 
to Hie expandable tubular member in the first directian conqmses: 

impacting the actnator witii the second end of the expandable tubular meix&er. 

1 10. The mctbod of claim 107, wherein moving the adjustable expansion device dnough tiie expandable 
tubular member courses: 

pulling the adjustable expansion device through the expandable tubular memb^. 

111. The method of chkun 1 07, finther con^irising: 

fluidicly sealing the interface be^Rreen the tubular support member of the apparatus and &e expandable 
tubular member; 

wherein moving the adjustable expansion device through the expandable tubular menito comprises: 
injeccmg a pressuns^d fluid into the tubular support member. 

112. An adjustable expansion device, con^mii^; 
a plurality of eiq>ansion segments; 

means for guiding the expansion segments on a tapered body; and 

means for controilably displacing the expansion segments along the tapered body. 

1 13. The assembly of cbim 1 12, fimher comprising: 

means for resiliendy guiding the expansion segments on the tapered body. 

1 14. The assenAly of claim 112, fiirther con?)iising; 
means for InteTioctdng the expansion segments. 

115. The assembly of claim 1 12, fniti&er comprising: 

means for dividing (he o^ansion segments into first and second groups of expansion segnoents; and 
means for interleaving the fxrsi and second groups of e3q)an5ion segm^ots. 
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116. The assembly of claim 115, Huthcr coixq>nsixig: 

means for overlapping the first and second gioiqis of e^qpanslon segments, 

i 17. The assembly of claim 115, ^nfereia tlte means for controllably displacing the expansion segments 
along the tapered body con^nises: 

means for displacing tlie first and second interleaved groins of expansion segments iq opposite 
dttections. 

1 IS, An adjustable expansion device, con^oising: 
a plurality of expansion segments; 

means for guiding e?qpansion segments on a nmlti-sided tapered bod)^ 
means for interlocking the o^pansion segments; and 

means for controllably displacing the expansion segments along die tapered body. 

119. An adjustable expansion device, coxr^sii^: 
a pluiality of eiq>ansion segments; 

means forrEsiliently guiding the expansion segments on a multi-sided tapered body; 

means for guiding each of die e^qpansion segments on opposite sides in the circumferential direction; 

means fitf interlocking the expansion segments; and 

means for controllably displacing the expansion segments alo^g tbe tapered body. 

120. An a^ustable expansion device, comprising: 
a phirality of expansion segments; 

means for dividing the expansion segments into first iind second gcoops of expansion segments; 

means for interleaving the first taid second gioi^ of oqpansion segments; 

means for overlapping ds fust and secoxui groi^ of expansion segments; 

means for lesiHently guiding the expansion segments on a mulii-sided tapered body, 

means for guiding each of the es^ansion segments on opposite sides in die circumferential direction; 

means for comrollably di^lacii^ tiie e^qKmsion segments along the tapered body. 

121. An adjustable expansion device, compiismg: 
a phuality of expansion segments; 

means for dividing the eiqpansion segments inio fiist and second groups of expansion segments; 
means for interleaving the fist and second grotips of expansion segments; 
means for guiding the expansion segments on a mohirsided tapered body; and 
means for controllably displacing the expansion segments along tbe tapered bo<fy while also relativ^ 
di^lacing the first and second ffovaps of expansion segments in opposite dkecdons. 
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1 22. An q^aratus for plastically defomung end radially cxptaidmg an expandable tubular member, 
ccnnpiisuig: 

a tubular siqspoxt member; 

an adjustable expansion device movably coupled to ibe tubular support member; 

means for actuating the a^ustable expansion device; 

means for locMng &e actuator to Ibe tubular support member of tbe ^^paratos; 

means for unlocking tbe actuator 6:0m the lubular support member of the sqiipaiatus; 

means for increasing the outside diameter of the ai^ustable CT p^^^^'^n device by moving die tubular 

support memberieiative to tbe actuator, &e adjustable expansion device, and the expandable 

tubular member. 

123. The apparauis of claim 122, wherein the tubular support miember includes one or more lugs; wherein 
the actuator includes one or more corresponding retaining slots; and -vtdierein die means for locking comprises 
positioning the lugs into the conresponding retaining slots. 

124. The apparatus of claim 122, wherein the tubular sv^»port merdber includes one or more lugs; wherein 
tlie actuator includes one or more corresponding rttaimng slots; and wherein die means for unlocking comprises 
positioning the lugs out of engagement with corresponding retaining slots. 

125. The method of claim 122, further con5)nsing: 

means for fluidicly sealing the inteE&ce betwe^ the tubular siqiport member of the apparatus and the 
expendable mbular merobs. 

1 26. An apparatus for plastically deforming and radially eacpanding an expandable tubular znembei; 
coniprising! 

a tubular support member* 

an adjustable expansion device movably coi^lcd to tfao tubular support mendier; 

means for actuating the adjustable ^cpansion device; 

means for displacing the actuator of the apparatus in a &st direction; 

means for applying a resilient biasing fbice to the adjustable expansion device when die actuator is 

displaced in the Urst direction; 
means for increasing the outside diameter of (he adjustable mansion device by displacing the actuator 

and the adjustable expansion device relative to the e^qiandable tubular mernbei in a second 

direction opposite Co the first direction. 

127. The apparatus of claim 126, wherem the rueaiis for displacing the actuator ofthe apparatus in the fast 
direction comprises: 

means for impacting the actuator. 
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128. The apparatus of olaiin 126, ^vbeiein tlic meam for dispUciti^ the actuator and the adjustable e]q>aiision 
device relative to the expandable tubular member in the 1^ diicction comprises: 

means for in^yactmg the actuator. 

1 29. An apparatns for radially eacpanding a tubular member; compiismg: 
a tubular support meniber; 

an adjiistable e^q^ansion cone assembly movably coupled to the tabular support member; and 
means for adjusting the adjustable expansion cane assembly; 

wherein the adjustable expansion eone assembly comprises one or more rigid moveable expansion cone 
segments. 

130. An aiyostable expansion cone assend>ly, comprising: 
a tubular support member; 

an adjustable expansion cone movably coupled to the tubular support meniber, con^rising: 
a plurality of rigid expansion cone segments; and 

means for guiding the rigid ei^Mmsion cone segments on the nibnter si^»pcrt member; and 
means fox a^usting the adtfnstable expansion cone. 

131. A method of operating an adjustable expansion cone assembly comprising a plumlity of rigid 
e^qpaosion cone segments, con^rishig: 

guiding the rigid expansion cone segments on a tapered body-, and 

conttollably displacing the rigid expansion cone segments along the tapered body. 

132. A method of operatii^ an acgustable expansion cone assembly corqinsing a plmality of rigid 
expansion cone segments, con^rising: 

guiding the rigid eTcpansion cone segments on a maJtL-sided tapered body; 
interlocking the rigid expansion cone segments; and 

controllably di^ladng tilte rigid expansion cone segments along tibie tapered body. 

1 33. A method of operatiog an adjustable e^^onsion cone asserhbly comprising a plurality of rigid 
expansion cone segments, con^rising: 

resiliently guiding die rigid expansion cone segments on a multi-sided tapered body; 

guiding each of die rigid e^^ansion cone segments on opposite sides in die drcmnftrential direction; 

interlocldQg the rigid expansion cone segments; and 

controllably displacing the rigid expansion cone segments along the tiered body. 

134. A method of operating an adjustable expansion cone assembly coiz9}rising a plurality of rigid 
expansion cone segments, comprising: 

dividing the rigid expansion cone segments into first and second groups of rigid expansion cone 
segments; 
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interleaving tbe first and second groups of rigid expansion cone segments; 
overlapping fhe &st and second groups of rigid e?^axision cone segments; 
resiliently guiding fhe rigid expaoEton cone segments on a multi-sided tapeied body; 
guiding each of the rigid expansion cone segments on opposite sides in llie circumferential direction; 
and 

con&x)llably displacing the rigid expansion cone segments along the tapered body. 

135. A method of operating an adjustable expansion cone assembly conqoising a plurality of rigid 
expansion cone segments, comprising: 

dividing the rigid expansion cone segments into inst and second groups of expansion cone segments; 
interleaving the first and second groins of expansion cone segments; 
guiding the expansion cone segments on a multi-sided Qpered body; and 
controllably displacing the expansion cone segments along the tqiered body while also reladvdy 
displacing the first and second groups of expmisian cone segments in opposite directions. 

136. An adjustable expansion cone assembly, comprising: 
a plurality of rigid expansion cone segments; 

means for guiding the rigid expansion cone segments on a tapsred body; and 

means for controllably displacing the rigjd csqiansion cone segments along the tapered ho&y. 

137. An adjustable expansion cone assembly, comprising: 
a phirality of rigid expansion cone segments; 

means for guiding the rigid expansion cone segments on a muld-sided tapered body; 
means for interlockii^ the rigid expansion cone segments; and 

means for controllably displacing the rigid expansion cone segments along the tapered body. 

138. An adjustable expansion cone assenbly, cos^irising: 
a piuraHry of rigid expansion cone segments; 

means for rcsdiently guiding the rigid expansion cone segments on a muki-sided tapered body; 
means for guiding each of the rigid expanston cone segments on opposite sides in tbe circumferential 
direction; 

means for interlocking the rigid e^cpansion cone segments; and 

means for controllably displacing the rigid expansion cone segments along the tempered body. 

139. (Original) An adjustable expansion cone assembly, comprising: 

a plurality of rigid expansion cone segments; 

means for dividing the rigid Expansian cone segments into first and second groups of expansion cone 
segments; 

means for interleaving lirst and second groiqis of rigid expansion cone segm^is; 
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means for overlapping the &st and second groiq>s of rigid expansion cone segments; 
meam for resiliently guidiz^ the ngid e>q>ansion cone segments on a molti-^ided capered body; 
means for guiding each of the rigid expansion cone segnients on opposite sides in Die circumfeientia] 
dsTcetion; and 

means for controUably displacing the rigid expansion cone segments along die tapered body. 

140. An ad^Qstable expansion cone assembly, conqirising; 
a plurality of rigid expansion cone segments; 

means for dividing the rigid expansion cone segments into ficst and second groups of oqpansion cone 
segments^ 

means for interleaving the first and second groups of rigid e9q)ansion cone segments; 

means for guiding tbe rigid expansion cone segments on a mnlti*sided tapered body; and 
means for controllably displacing the rigid expansion cone segments along the t^>ered body while also 
relatively displacing the first and second groups of rigid expansion cone segments in opposite directions. 
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